Objectives: The purpose of the study was to detect the rate of hepatitis B surface antigen (HBsAg), anti-HBs and anti-hepatitis C virus (HCV) seropositivity among pregnant women residing in the city of Şırnak.
Introduction
According to the data of the World Health Organization, 1.34 million people died of viral hepatitis in 2015, being a figure which is similar to the number of deaths due to tuberculosis and more than death due to human immunodeficiency virus (HIV) infection (1) .
In general, more than one third of the existing chronic hepatitis B infections occur as a result of mother-to-child transmission (2) . Especially in high endemic regions where hepatitis B surface antigen (HBsAg) prevalence is ≥8%, chronic hepatitis B is mostly prevalent in early childhood, and in these regions, mother-to-child transmission is the most significant transmission route (3, 4, 5) . It has been reported that 70-90% of children born to hepatitis B virus (HBV)-infected mothers were infected and more than 95% of them were chronic carriers. (6, 7) . It is known that hepatitis B vaccination and hepatitis B immunoglobulin administration in the first 12 hours of birth can reduce the risk of vertical transmission from 90% to 5-10% in children born to HBsAg-positive mothers (8, 9) .
The risk of mother-to-child transmission of hepatitis C virus (HCV) infection is 3-10% (6, 10, 11) . It is estimated that 40.000 children are born to HCV-infected mothers every year, and about 4000 of them are infected with HCV (12, 13) .
The HBsAg seropositivity rate, which ranges from 1.9% to 8.4% in our country, is found to be 4.4% on average (6, 14) . The rate of HCV seroprevalence in the country is reported to be 0.3-1.7% (15, 16) .
Since the fertility rate is high in the Şırnak region (17) , it is considered that the seroprevalence of these vertically-transmitted infections is important. For this reason, the present study aimed to determine the rate of HBsAg, anti-HBs (hepatitis B surface antibody) and anti-HCV (hepatitis C antibody) seropositivity among pregnant women living in Şırnak.
Materials and Methods
Results of serological tests for HBsAg, anti-HBs and anti-HCV in 2214 pregnant women, who were admitted to the Obstetrics and Gynecology Clinics and Emergency Departments at Şırnak State Hospital and Cizre State Hospital between April 1 and October 1, 2017, were retrospectively analyzed from the hospitals' information management system. HBsAg II (Roche, Mannheim, Germany), Elecsys anti-HBs II (Roche, Mannheim, Germany) and anti-HCV II (Roche, Mannheim, Germany) were used for these tests in the ELISA laboratory at both hospitals. In this respect, samples with a cut off index >1 were considered positive for HBsAg, and anti-HCV; and samples with a cutoff index >10 IU/mL were considered positive for anti-HBs.
Statistical Analysis
Statistical analysis was performed by using the SPSS (version 21.0, Armonk, NY, USA) program. A chi-square test was used to evaluate the data. A p value of less than 0.05 was considered statistically significant.
This study was carried out in accordance with the principles of the Helsinki Declaration.
Results
The mean age of the 2214 pregnant women was 28.3±8.26 (14-46) years. The rates of HBsAg seropositivity, anti-HBs positivity, and anti-HCV seropositivity were found to be 1%, 27.8%, and 0.21%, respectively. The seropositivity rates for HBsAg, anti-HBs and anti-HCV according to age groups are shown in Table 1 . Three hundred and eighty one (27.8%) out of 1368 pregnant women were found to be anti-HBs-positive. Anti-HBs positivity rate was 54.5% in women aged ≤19 years and 26.5% in those over 19 years of age. The difference was statistically significant (p<0.001).
Discussion
Vertical transmission of hepatitis B infection to an infant can be prevented greatly by providing vaccination, and immunoglobulin within 12 hours of birth and starting antiviral treatment to the mother with high viremia in the third trimester. For this reason, routine screening for HBsAg is recommended during pregnancy in the prenatal period (2, 6, 8, 16) . Routine prenatal HCV screening is not recommended because there is no proven vaccine, intervention, or approved treatment to reduce or prevent vertical transmission of HCV infection (12, 18, 19) . In general, screening for HCV infection is recommended for pregnant women having risk factors for hepatitis C, such as HIV infection and intravenous drug use (12, 20) .
It is known that approximately 5-7 million people in Turkey are active HBV carriers. Carriage rates are reported to be between 4% and 14% varying from cities to cities (21) . Epidemiological studies covering the whole country in the previous years showed that the rate of HBsAg positivity was lower in the western regions of the country but was significantly higher in the regions of Central Anatolia, Eastern and Southeastern Anatolia (22) . In a review published in 2011, HBsAg seroprevalence was found to be 3.47% in the Aegean and Marmara regions, 4.86% in the Central Anatolia, Mediterranean and Black Sea regions and 6.72% in the Eastern and Southeastern Anatolia regions (23, 24) . In their study covering Diyarbakır, Batman and Şanlıurfa provinces, Dursun et al. (25) have reported that the rate of HBsAg positivity in city centers was 7.2% in males and 5.3% in females. While the rate of HBsAg positivity in Siirt province was determined as 10% in 2011 (26) , it was found to be 12.6% in a study conducted in Batman in 2012 (27) . Besides, (32) . In Hakkari province, the HBsAg seroprevalence was detected to be 2.7% in a study conducted in 2006 and it is thought that these low carrier rates can be caused by the fact that Hakkari is a closed and isolated region in terms of both geographical and socioeconomic terms (33) . In addition, when we look at the literature, the only study available on the seroprevalence of hepatitis B in Turkey was conducted by Emiroğlu et al. (34) in Şırnak. They studied the prevalence of asymptomatic HBV carriers among soldiers and civilians in Şırnak. The HBsAg positivity rate in this study was determined to be 6.8%. This study was conducted in 1998 and the group of patients was composed of soldiers who came from different regions of the country, therefore, this study cannot exactly reflect the situation in Şırnak province today. There are also many studies on hepatitis seroprevalence in pregnant women in our country. Bakar and Dane (5) observed that the highest HBsAg seropositivity rate was 9.3% and the HBsAg seropositivity rate was not higher than 6% in the studies conducted in the last 7 years when they examined the studies conducted in Turkey over the last 20 years. In their study, they also found an HBsAg positivity rate of 2.16% in 4037 pregnant women (5) . Some studies conducted in recent years on the epidemiology of hepatitis B in pregnant women in our country are reviewed in Table 2 .
In our study, HBsAg seropositivity rate was found to be 1%, lower than in the other studies. When the factors that may have affected this result are considered, the first thing that comes to mind is that the prevalence of hepatitis B, which declines over the years in the country as a whole, is a reflection on the region as well. In addition, Şırnak province is also a closed and isolated city in terms of geographical and socioeconomic aspects just like Hakkari, and a great change has recently been experienced in the population with the migration of local residents. Due to the social challenges experienced in the region, out-of-province referrals, follow-up and treatment of patients with chronic illnesses requiring further examinations have become difficult. Therefore, it is thought that the migration rate may have increased in the number of individuals with chronic diseases such as hepatitis B.
Hepatitis B vaccine has been included in the childhood vaccination program since 1998 in our country. According to the last application program, it is applied as 3 doses, in months 0, 1, 6. The seropositivity rate of anti-HBs in our country also increases gradually after initiation of national hepatitis B vaccination program. Dağ et al. (35) found that the rate of antiHBs positivity was 58.51% in patients aged 18-30 years and 29.6% above in those aged 30 years and over. The decline in anti-HBs positivity rate in individuals aged 30 years and over was found to be significant. Again, Balık et al. (6) found that antiHBs rates were significantly higher in the sub-20-year-old group when compared with other age groups. Turhanoğlu et al. (29) reported that the prevalence of anti-HBs increased from 32.9% to 52.3% in Diyarbakır in an 8-year period. Anti-HBs positivity was found to be 85% in a study conducted on 556 pediatric patients aged 0-16 years who were operated for various reasons between 2008 and 2010 in Mardin (30) . In our study, similar to other studies, the seroprevalence of anti-HBs was found to be 54.5% in pregnant women born after 1998, which is the time of introduction of hepatitis B vaccine into routine vaccination program, and the rate was determined to be significantly higher than in the other age groups.
In studies on seroprevalence of anti-HCV performed in our country in 2011, Gönen (40) found an anti-HCV positivity rate of 0.6%, Kölgelier et al. (16) found 0.28%, and Madendağ et al. (39) found the rate of 0.17. In their study conducted in Kocaeli, Çakmak et al. (41) found that the rate of anti-HCV positivity was 0.3% in 3756 pregnant women. In their study, Dağ et al. (35) scanned 8120 pregnant women living in Kırıkkale in terms of anti-HCV, and calculated the anti-HCV seropositivity rate as 0.31% for those aged 18-30 years and 0.59% for those older than 30 years, however, this increase was not regarded as statistically significant (35) . The frequency of anti-HCV positivity in Siirt province was determined as 0.6% (26) and in Hakkari province as 1% (33) . Anti-HCV positivity was found to be 0.5% in the "Bus Project" study conducted by the VHSD (Viral Hepatitle Savaşım Derneği-Viral Hepatitis Society) between 2009 and 2011, covering all regions, primarily Eastern Anatolia and Southeastern Anatolia (22) . Similar to other studies, anti-HCV positivity rate was found to be 0.21% in our study. These results suggest that HCV infection is not a serious and widespread problem in our country except for certain risk groups.
Conclusion
As a result, it is necessary to screen all pregnant women in our country for HBsAg and to investigate, in terms of HCV, those who are especially suspected to be at risk. Applying hepatitis B vaccination program to infants as soon as they are born, and vaccinating pregnant women with negative anti-HBs results is crucial for increasing hepatitis B immunity in the country. The decline in HBsAg seropositivity over the years after the introduction of national hepatitis B vaccination in our country is also a major indicator of the importance of vaccination.
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